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2.5. JAXB Overview 

























2.5.4 JAXB syntax 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3.6 Unit tests 
A set of JUnit tests were built into datadumper to make sure implemented features 
function properly. Also, these JUnit tests will help to prevent future implementations to break old 
code in Data Dumper. For each Java class, we created a JUnit test cases. 
 
4. Conclusion 
For our XML binding project, we successfully created all the XML schemas for the 
system as well as corresponding classes and XML documents. This project has been playing an 
important role in transferring data from one database to another. As easily interact with JAXB 
for XML binding, we could keep the process of marshalling and unmarshalling Java objects, 
those containing database data, became fast and efficient. 
Furthermore, we successfully implemented data dumper into the ASSISTment family. 
With datadumper, researchers can know request the data they want from ASSISTment to learn 
more about student’s behavior and performance. We implemented some utilities into Data 
Dumper to ease the researcher from trivial calculation or statistics. Researchers can now receive 
data they wanted when they wanted. 
However, we have not fully implemented feature that allow researchers to resend XML 
documents back to ASSISTment for data interpretation and processing in XML binding project. 
The reason for this was that we were still in the brainstorming process to be able to deliver the 
correct implementation to researchers. In the future, we expect that this feature will come out and 
widely used by users. 
 
Future Work 
One of the accomplishments of this project was the creation of code to automatically 
perform various statistical tests on the data sets.  However this was only half of what was needed 
to fully automate the analysis.  In order to run the analysis, the condition groups that students 
were assigned into must be known.  While the analysis code was being written, Yang Lu was 
also implementing a method to automatically determine the condition the student was assigned 
into.  Currently both the analysis code, and the condition detection have been completed.  It is 
future work to connect the two pieces of code in order fully automate the experiment analysis. 
Another possibility for future work is to allow researchers to tag the sections of the 
experiment.  These taggings can then be used to do more specific analyses automatically. 
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Appendix A 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
<xs:element name="problem_set"> 
   <xs:complexType> 
      <xs:sequence> 
        <xs:element name="revision" type="xs:long" minOccurs="0" maxOccurs="1"/> 
        <xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"/> 
        <xs:element name="navigator" minOccurs="1" maxOccurs="1"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="params" minOccurs="0" maxOccurs="1"> 
                <xs:complexType> 
                  <xs:sequence> 
                    <xs:element name="param" minOccurs="0" maxOccurs="unbounded"> 
                      <xs:complexType> 
                        <xs:simpleContent> 
                          <xs:extension base="xs:string"> 
                            <xs:attribute type="xs:string" name="name" use="optional"/> 
                            <xs:attribute type="xs:string" name="value" use="optional"/> 
                          </xs:extension> 
                        </xs:simpleContent> 
                      </xs:complexType> 
                    </xs:element> 
                  </xs:sequence> 
                </xs:complexType> 
              </xs:element> 
            </xs:sequence> 
            <xs:attribute type="xs:string" name="type"/> 
          </xs:complexType> 
        </xs:element> 
        <xs:element name="terminator" minOccurs="1" maxOccurs="1"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="params" minOccurs="0" maxOccurs="1"> 
                <xs:complexType> 
                  <xs:sequence> 
                    <xs:element name="param" minOccurs="0" maxOccurs="unbounded"> 
                      <xs:complexType> 
                        <xs:simpleContent> 
                          <xs:extension base="xs:string"> 
                            <xs:attribute type="xs:string" name="name" use="optional"/> 
                            <xs:attribute type="xs:string" name="value" use="optional"/> 
                          </xs:extension> 
                        </xs:simpleContent> 
                      </xs:complexType> 
                    </xs:element> 
                  </xs:sequence> 
                </xs:complexType> 
              </xs:element> 
            </xs:sequence> 
            <xs:attribute type="xs:string" name="type"/> 
          </xs:complexType> 
        </xs:element> 
        <xs:element name="description" type="xs:string" minOccurs="0" maxOccurs="1"/> 
        <!­­ can enforce that there must be at least one child ­­> 
        <xs:element name="children" minOccurs="1" maxOccurs="1"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="child" minOccurs="1" maxOccurs="unbounded"> 
                <xs:complexType> 
                  <xs:simpleContent> 
 
                  <!­­ 
                    The list of child problems/problem sets can accept any of the following id's 
                    1.  UUID (long unique id) 
                    2.  external_reference (short user friendly id) 
                    3.  old_id (either in id form or string form) (just string form?) 
 
                  ­­> 
                    <xs:extension base='xs:string'> 
                      <xs:attribute name="type" type="xs:string" use="required"/> 
                    </xs:extension> 
                  </xs:simpleContent> 
                </xs:complexType> 
              </xs:element> 
            </xs:sequence> 
          </xs:complexType> 
        </xs:element> 
        <xs:element name="variables" minOccurs="0" maxOccurs="1"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="variable" minOccurs="0" maxOccurs="unbounded"> 
                <xs:complexType> 
                  <xs:simpleContent> 
                    <xs:extension base='xs:long'> 
                      <xs:attribute name="name" type="xs:string" use="required"/> 
                    </xs:extension> 
                  </xs:simpleContent> 
                </xs:complexType> 
              </xs:element> 
            </xs:sequence> 
          </xs:complexType> 
        </xs:element> 
        <xs:element name="metadata" minOccurs="0" maxOccurs="1"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="certified" minOccurs="0" maxOccurs="1"> 
                <xs:complexType> 
                  <xs:simpleContent> 
                    <xs:extension base="xs:string"> 
                      <xs:attribute type="xs:string" name="certified"/> 
                    </xs:extension> 
                  </xs:simpleContent> 
                </xs:complexType> 
              </xs:element> 
              <xs:element name="feedback" maxOccurs="unbounded" minOccurs="0"> 
                <xs:complexType> 
                  <xs:simpleContent> 
                    <xs:extension base="xs:string"> 
                      <xs:attribute type="xs:boolean" name="correctnessFeedback"/> 
                      <xs:attribute type="xs:boolean" name="tutoringAccessible"/> 
                      <xs:attribute type="xs:string" name="scope" use="optional"/> 
                    </xs:extension> 
                  </xs:simpleContent> 
                </xs:complexType> 
              </xs:element> 
            </xs:sequence> 
          </xs:complexType> 
        </xs:element> 
      </xs:sequence> 
    </xs:complexType> 
  </xs:element>   
</xs:schema> 
 
Figure 11. Problem Set XML Schema 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="AnswersTable.xsd" /> 
<xs:include schemaLocation="BuggyMessages.xsd" /> 
 
<xs:element name="Answers" type ="Answers"/> 
<xs:complexType name="Answers"> 
  <xs:sequence> 
  <xs:element ref="AnswersTable" minOccurs="0"/> 
  <xs:element ref= "BuggyMessages" maxOccurs="unbounded" 
minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 12. Answer.xsd XML Schema 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="AnswersTable" type ="AnswersTable"></xs:element> 
<xs:complexType name="AnswersTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="value" type="xs:string" minOccurs="0"/> 
  <xs:element name="isCorrect" type="xs:boolean" minOccurs="0"/> 
  <xs:element name="problemID" type="xs:long" minOccurs="0"/> 
  <xs:element name="mediaID" type="xs:long" minOccurs="0"/> 
  <xs:element name="position" type="xs:long" minOccurs="0"/> 
  <xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
  <xs:element name="lastUpdated" type="xs:dateTime" minOccurs="0"/> 
  <xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 13. AnswersTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="AnswerTypesTable.xsd" /> 
 
<xs:element name="AnswerTypes" type ="AnswerTypes"></xs:element> 
<xs:complexType name="AnswerTypes"> 
  <xs:sequence> 
<xs:element ref="AnswerTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 14. AnswerTypes.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="AnswerTypesTable" type ="AnswerTypesTable"></xs:element> 
<xs:complexType name="AnswerTypesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="name" type="xs:string" minOccurs="0"/> 
  <xs:element name="description" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 15. AnswerTypesTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="AppearanceTypesTable.xsd" /> 
 
<xs:element name="AppearanceTypes" type ="AppearanceTypes"></xs:element> 
<xs:complexType name="AppearanceTypes"> 
  <xs:sequence> 
<xs:element ref="AppearanceTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 16. AppearanceTypes.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="AppearanceTypesTable" type 
="AppearanceTypesTable"></xs:element> 
<xs:complexType name="AppearanceTypesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 17. AppearanceTypesTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="BuggyMessagesTable.xsd" /> 
 
<xs:element name="BuggyMessages" type ="BuggyMessages"></xs:element> 
<xs:complexType name="BuggyMessages"> 
  <xs:sequence> 
<xs:element ref="BuggyMessagesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 18. BuggyMessages.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="BuggyMessagesTable" type 
="BuggyMessagesTable"></xs:element> 
<xs:complexType name="BuggyMessagesTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="answerID" type="xs:long" minOccurs="0"/> 
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="lastUpdated" type= "xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema>  
Figure 19. BuggyMessagesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="CompatabilityReferencesTable.xsd" /> 
 
<xs:element name="CompatabilityReferences" type ="CompatabilityReferences"/> 
<xs:complexType name="CompatabilityReferences"> 
  <xs:sequence> 
  <xs:element ref="CompatabilityReferencesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 20. CompatabilityReferences.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="CompatabilityReferencesTable" type 
="CompatabilityReferencesTable"></xs:element> 
<xs:complexType name="CompatabilityReferencesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="oldID" type="xs:long" minOccurs="0"/> 
<xs:element name="typeID" type="xs:long" minOccurs="0"/> 
<xs:element name="contentExternalReferenceID" type="xs:long" 
minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 21. CompatabilityReferencesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ContentxternalReferencesTable.xsd" /> 
<xs:include schemaLocation="TinyContent.xsd" /> 
<xs:include schemaLocation="ContentTypes.xsd" /> 
<xs:include schemaLocation="CompatabilityReferences.xsd" /> 
 
<xs:element name="ContentTypes" type ="ContentTypes"/> 
<xs:complexType name="ContentTypes"> 
  <xs:sequence> 
  <xs:element ref="ContentExternalReferencesTable" minOccurs="0"/> 
<xs:element ref="TinyContent" minOccurs="0"/> 
<xs:element ref="ContentTypes" minOccurs="0"/> 
<xs:element ref="CompatabilityReferences" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
 
Figure 22. ContentExternalReferences.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ContentExternalReferencesTable" type 
="ContentExternalReferencesTable"></xs:element> 
<xs:complexType name="ContentExternalReferencesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="partnerID" type="xs:long" minOccurs="0"/> 
<xs:element name="tinyConetentID" type="xs:long" minOccurs="0"/> 
<xs:element name="revisionNumber" type="xs:long" minOccurs="0"/> 
<xs:element name="contentTypeID" type="xs:long" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 23. ContentExternalReferencesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ContentTypesTable.xsd" /> 
 
<xs:element name="ContentTypes" type ="ContentTypes"/> 
<xs:complexType name="ContentTypes"> 
  <xs:sequence> 
  <xs:element ref="ContentTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 24. ContentTypes.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ContentTypesTable" type ="ContentTypesTable"></xs:element> 
<xs:complexType name="ContentTypesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="tableName" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 25. ContentTypesTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="HintsTable.xsd" /> 
 
<xs:element name="Hints" type ="Hints"></xs:element> 
<xs:complexType name="Hints"> 
  <xs:sequence> 
<xs:element ref="HintsTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 26. Hints.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="HintsTable" type ="HintsTable"></xs:element> 
<xs:complexType name="HintsTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="value" type="xs:string" minOccurs="0"/> 
<xs:element name="mediaID" type="xs:long" minOccurs="0"/> 
<xs:element name="position" type="xs:long" minOccurs="0"/>  
<xs:element name="tutorStrategyID" type="xs:long" minOccurs="0"/> 
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="lastUpdated" type= "xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema>  
Figure 27. HintsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemDifficultiesTable.xsd" /> 
 
<xs:element name="ProblemDifficulties" type ="ProblemDifficulties"></xs:element> 
<xs:complexType name="ProblemDifficulties"> 
  <xs:sequence> 
<xs:element ref="ProblemDifficultiesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 28. ProblemDifficulties.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemDifficultiesTable" type 
="ProblemDifficultiesTable"></xs:element> 
<xs:complexType name="ProblemDifficultiesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="problemID" type="xs:long" minOccurs="0"/> 
<xs:element name="correctCount" type="xs:long" minOccurs="0"/> 
<xs:element name="totalCount" type="xs:long" minOccurs="0"/>
 
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="lastUpdated" type= "xs:dateTime" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 29. ProblemDifficultiesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemInfosTable.xsd" /> 
<xs:include schemaLocation="QualityLevels.xsd" /> 
<xs:include schemaLocation="AppearanceTypes.xsd" /> 
 
<xs:element name="ProblemInfos" type ="ProblemInfos"></xs:element> 
<xs:complexType name="ProblemInfos"> 
<xs:sequence> 
<xs:element ref="ProblemInfosTable" minOccurs="0"/> 
<xs:element ref="QualityLevels" minOccurs="0"/> 
<xs:element ref="AppearanceTypes" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 30. ProblemInfos.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemInfosTable" type ="ProblemInfosTable"></xs:element> 
<xs:complexType name="ProblemInfosTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0" /> 
<xs:element name="problemID" type="xs:long" minOccurs="0"/> 
<xs:element name="qualityLevelID" type="xs:long" minOccurs="0"/> 
<xs:element name="pageNumber" type="xs:long" minOccurs="0"/> 
<xs:element name="problemNumber" type="xs:long" minOccurs="0"/> 
<xs:element name="appearanceTypeID" type="xs:long" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 31. ProblemInfosTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemOwnershipsTable.xsd" /> 
 
<xs:element name="ProblemOwnerships" type ="ProblemOwnerships"></xs:element> 
<xs:complexType name="ProblemOwnerships"> 
  <xs:sequence> 
<xs:element ref="ProblemOwnershipsTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 32. ProblemOwnership.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemOwnershipsTable" type 
="ProblemOwnershipsTable"></xs:element> 
<xs:complexType name="ProblemOwnershipsTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="problemID" type="xs:long" minOccurs="0"/> 
<xs:element name="owner" type="xs:long" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 33. ProblemOwnershipsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemsTable.xsd" /> 
<xs:include schemaLocation="ProblemTypes.xsd" /> 
<xs:include schemaLocation="ProblemOwnerships.xsd" /> 
<xs:include schemaLocation="ProblemDifficulties.xsd" /> 
<xs:include schemaLocation="AnswerTypes.xsd" /> 
<xs:include schemaLocation="ContentExternalReferences.xsd" /> 
<xs:include schemaLocation="ProblemToProblemSetAssociations.xsd" /> 
<xs:include schemaLocation="ProblemInfos.xsd" /> 
<xs:include schemaLocation="Answers.xsd" /> 
<xs:include schemaLocation="TutorStrategies.xsd" /> 
 
<xs:element name="Problems" type ="Problems"></xs:element> 
<xs:complexType name="Problems"> 
  <xs:sequence> 
<xs:element ref="ProblemsTable" minOccurs="0"/> 
<xs:element ref="ProblemInfos" minOccurs="0"/> 
<xs:element ref="ProblemTypes" minOccurs="0"/> 
<xs:element ref="ProblemOwnerships" minOccurs="0"/> 
<xs:element ref="ProblemDifficulties" minOccurs="0"/> 
<xs:element ref="AnswerTypes" minOccurs="0"/> 
<xs:element ref="ContentExternalReferences" minOccurs="0"/> 
<xs:element ref="ProblemToProblemSetAssociations" 
maxOccurs="unbounded" minOccurs="0"/> 
<xs:element ref="Answers" maxOccurs="unbounded" minOccurs="0"/> 
<xs:element ref="TutorStrategies" maxOccurs="unbounded" 
minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 34. Problems.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemSetInfosTable.xsd" /> 
 
<xs:element name="ProblemSetInfos" type ="ProblemSetInfos"></xs:element> 
<xs:complexType name="ProblemSetInfos"> 
<xs:sequence> 
<xs:element ref="ProblemSetInfosTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 35. ProblemSetInfos.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemSetInfosTable" type 
="ProblemSetInfosTable"></xs:element> 
<xs:complexType name="ProblemSetInfosTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="problemSetID" type="xs:long" minOccurs="0"/> 
<xs:element name="copiedFrom" type="xs:long" minOccurs="0"/> 
<xs:element name="dateCopied" type="xs:dateTime" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 36. ProblemSetInfosTable.xsd 
 
 
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemSetLinksTable.xsd" /> 
 
<xs:element name="ProblemSetLinks" type ="ProblemSetLinks"></xs:element> 
<xs:complexType name="ProblemSetLinks"> 
<xs:sequence> 
<xs:element ref="ProblemSetLinksTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 37. ProblemSetLinks.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemSetLinksTable" type 
="ProblemSetLinksTable"></xs:element> 
<xs:complexType name="ProblemSetLinksTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="parentID" type="xs:long" minOccurs="0"/> 
<xs:element name="childID" type="xs:long" minOccurs="0"/> 
<xs:element name="position" type="xs:long" minOccurs="0"/> 
<xs:element name="childTypeID" type="xs:long" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 38. ProblemSetLinksTable.xsd 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemSetsTable.xsd" /> 
<xs:include schemaLocation="ProblemSetInfos.xsd" /> 
<xs:include schemaLocation="ProblemSetTypes.xsd" /> 
<xs:include schemaLocation="QualityLevels.xsd" /> 
<xs:include schemaLocation="ContentExternalReferences.xsd" /> 
<xs:include schemaLocation="ProblemSetLinks.xsd" /> 
<xs:include schemaLocation="ProblemToProblemSetAssociations.xsd" /> 
<xs:include schemaLocation="Problems.xsd" /> 
<xs:include schemaLocation="Variables.xsd" /> 
 
<xs:element name="ProblemSets" type ="ProblemSets"></xs:element> 
<xs:complexType name="ProblemSets"> 
  <xs:sequence> 
<xs:element ref="ProblemSetsTable"  minOccurs="0"/> 
<xs:element ref="ProblemSetInfos" minOccurs="0"/> 
<xs:element ref="ProblemSetTypes" minOccurs="0"/> 
<xs:element ref="QualityLevels" minOccurs="0"/>  
<xs:element ref="ContentExternalReferences" minOccurs="0"/>  
<xs:element ref="ProblemSets" maxOccurs="unbounded" 
minOccurs="0"/> 
<xs:element ref="ProblemSetLinks" maxOccurs="unbounded" 
minOccurs="0"/> 
<xs:element ref="ProblemToProblemSetAssociations" 
maxOccurs="unbounded" minOccurs="0"/> 
<xs:element ref="Problems" maxOccurs="unbounded" minOccurs="0"/> 
<xs:element ref="Variables" maxOccurs="unbounded" minOccurs="0"/>  
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 39. ProblemSets.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemSetsTable" type ="ProblemSetsTable"></xs:element> 
<xs:complexType name="ProblemSetsTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="contentExternalReferenceID" type="xs:long" 
minOccurs="0"/> 
 
<!­­ 
<xs:element name="oldID" type="xs:long" minOccurs="0"/> 
­­> 
 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="description" type="xs:string" minOccurs="0"/> 
<xs:element name="typeID" type="xs:long" minOccurs="0"/> 
<xs:element name="parentProblemSetID" type="xs:long" 
minOccurs="0"/> 
<xs:element name="qualityLevelID" type="xs:long" minOccurs="0"/> 
<xs:element name="grade" type="xs:string" minOccurs="0"/> 
<xs:element name="parameters" type="xs:string" minOccurs="0"/> 
<xs:element name="owner" type="xs:long" minOccurs="0"/> 
<xs:element name="allProblemsChildren" type="xs:boolean" 
minOccurs="0"/> 
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
 
<!­­ 
<xs:element name="lastUpdated" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
­­> 
 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 40. ProblemSetsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemSetTypesTable.xsd" /> 
 
<xs:element name="ProblemSetTypes" type ="ProblemSetTypes"></xs:element> 
<xs:complexType name="ProblemSetTypes"> 
<xs:sequence> 
<xs:element ref="ProblemSetTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 41. ProblemSetTypes.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemSetTypesTable" type 
="ProblemSetTypesTable"></xs:element> 
<xs:complexType name="ProblemSetTypesTable"> 
<xs:sequence> 
<xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 42. ProblemSetTypesTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemsTable" type ="ProblemsTable"></xs:element> 
<xs:complexType name="ProblemsTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0" /> 
<xs:element name="contentExternalReferenceID" type="xs:long" 
minOccurs="0" /> 
<xs:element name="name" type="xs:string"  minOccurs="0"/> 
<xs:element name="body" type="xs:string"  minOccurs="0"/> 
<xs:element name="mediaID" type="xs:long" minOccurs="0"/> 
<xs:element name="problemTypeID" type="xs:long" minOccurs="0"/> 
<xs:element name="answerTypeID" type="xs:long" minOccurs="0"/> 
<xs:element name="scaffoldID" type="xs:long" minOccurs="0"/> 
<xs:element name="position" type="xs:long" minOccurs="0"/> 
<xs:element name="randomizeAnswers" type="xs:boolean" 
minOccurs="0"/> 
<xs:element name="metadata" type="xs:string" minOccurs="0"/> 
<xs:element name="teachingMaterialID" type="xs:long" 
minOccurs="0"/> 
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
 
<!­­ 
<xs:element name="lastUpdated" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
­­> 
 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 43. ProblemsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemToProblemSetAssociationsTable.xsd" /> 
 
<xs:element name="ProblemToProblemSetAssociations" type 
="ProblemToProblemSetAssociations"></xs:element> 
<xs:complexType name="ProblemToProblemSetAssociations"> 
<xs:sequence> 
<xs:element ref="ProblemToProblemSetAssociationsTable" 
minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 44. ProblemToProblemSetAssociations.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemToProblemSetAssociationsTable" type 
="ProblemToProblemSetAssociationsTable"></xs:element> 
<xs:complexType name="ProblemToProblemSetAssociationsTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long"/> 
<xs:element name="problemID" type="xs:long"/> 
<xs:element name="problemSetID" type="xs:long"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 45. ProblemToProblemSetAssociationsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ProblemTypesTable.xsd" /> 
 
<xs:element name="ProblemTypes" type ="ProblemTypes"></xs:element> 
<xs:complexType name="ProblemTypes"> 
<xs:sequence> 
<xs:element ref="ProblemTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 46. ProblemTypes.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ProblemTypesTable" type ="ProblemTypesTable"></xs:element> 
<xs:complexType name="ProblemTypesTable"> 
  <xs:sequence> 
<xs:element name="id" type="xs:long"  minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 47. ProblemTypesTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="QualityLevelsTable.xsd" /> 
 
<xs:element name="QualityLevels" type ="QualityLevels"></xs:element> 
<xs:complexType name="QualityLevels"> 
<xs:sequence> 
<xs:element ref="QualityLevelsTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 48. QualityLevels.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="QualityLevelsTable" type ="QualityLevelsTable"></xs:element> 
<xs:complexType name="QualityLevelsTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="hide" type="xs:boolean" minOccurs="0"/> 
<xs:element name="restricted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 49. QualityLevelTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="ScaffoldsTable.xsd" /> 
<xs:include schemaLocation="Problems.xsd" /> 
 
<xs:element name="Scaffolds" type ="Scaffolds"></xs:element> 
<xs:complexType name="Scaffolds"> 
<xs:sequence> 
<xs:element ref="ScaffoldsTable" minOccurs="0"/> 
<xs:element ref="Problems" maxOccurs="unbounded" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 50. Scaffolds.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="ScaffoldsTable" type ="ScaffoldsTable"></xs:element> 
<xs:complexType name="ScaffoldsTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="tutorStrategyID" type="xs:long" minOccurs="0"/> 
<xs:element name="problemID" type="xs:long" minOccurs="0"/>  
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
<xs:element name="lastUpdated" type= "xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type="xs:boolean" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 51. ScaffoldsTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="TinyContentTable.xsd" /> 
 
<xs:element name="TinyContent" type ="TinyContent"/> 
<xs:complexType name="TinyContent"> 
  <xs:sequence> 
  <xs:element ref="TinyContentTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 52. TinyContent.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="TinyContentTable" type ="TinyContentTable"></xs:element> 
<xs:complexType name="TinyContentTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
  <xs:element name="externalReference" type="xs:string" 
minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 53. TinyContentTable.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="TutorStrategiesTable.xsd" /> 
<xs:include schemaLocation="TutorStrategyTypes.xsd" /> 
<xs:include schemaLocation="ContentExternalReferences.xsd" /> 
<xs:include schemaLocation="Hints.xsd" /> 
<xs:include schemaLocation="Scaffolds.xsd" /> 
 
<xs:element name="TutorStrategies" type ="TutorStrategies"></xs:element> 
<xs:complexType name="TutorStrategies"> 
<xs:sequence> 
<xs:element ref="TutorStrategiesTable" minOccurs="0"/> 
<xs:element ref="TutorStrategyTypes" minOccurs="0"/> 
<xs:element ref="ContentExternalReferences" minOccurs="0"/> 
<xs:element ref="Hints" maxOccurs="unbounded" minOccurs="0"/> 
<xs:element ref="Scaffolds" maxOccurs="unbounded" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 54. TutorStrategies.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="TutorStrategiesTable" type ="TutorStrategiesTable"></xs:element> 
<xs:complexType name="TutorStrategiesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="contentExternalReferenceID" type="xs:long" 
minOccurs="0"/> 
  <xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="problemID" type="xs:long" minOccurs="0"/> 
<xs:element name="tutorStrategyTypeID" type="xs:long" 
minOccurs="0"/> 
<xs:element name="ownerUserID" type="xs:long" minOccurs="0"/> 
<xs:element name="enabled" type="xs:boolean" minOccurs="0"/>  
<xs:element name="createdAt" type="xs:dateTime" minOccurs="0"/> 
 
<!­­ 
<xs:element name="lastUpdated" type= "xs:dateTime" minOccurs="0"/> 
<xs:element name="deleted" type= "xs:boolean" minOccurs="0"/> 
­­> 
 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 55. TutorStrategiesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="TutorStrategyTypesTable.xsd" /> 
 
<xs:element name="TutorStrategyTypes" type ="TutorStrategyTypes"></xs:element> 
<xs:complexType name="TutorStrategyTypes"> 
<xs:sequence> 
<xs:element ref="TutorStrategyTypesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 56. TutorStrategyTypes.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="TutorStrategyTypesTable" type 
="TutorStrategyTypesTable"></xs:element> 
<xs:complexType name="TutorStrategyTypesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 57. TutorStrategyTypesTable.xsd 
 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:include schemaLocation="VariablesTable.xsd" /> 
 
<xs:element name="Variables" type ="Variables"></xs:element> 
<xs:complexType name="Variables"> 
<xs:sequence> 
<xs:element ref="VariablesTable" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 58. Variables.xsd 
 
<xs:schema attributeFormDefault="unqualified" elementFormDefault="qualified" 
xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
 
<xs:element name="VariablesTable" type ="VariablesTable"></xs:element> 
<xs:complexType name="VariablesTable"> 
  <xs:sequence> 
  <xs:element name="id" type="xs:long" minOccurs="0"/> 
<xs:element name="problemSetID" type="xs:long" minOccurs="0"/> 
<xs:element name="name" type="xs:string" minOccurs="0"/> 
<xs:element name="value" type="xs:string" minOccurs="0"/> 
<xs:element name="inSet" type="xs:boolean" minOccurs="0"/> 
<xs:element name="isString" type="xs:boolean" minOccurs="0"/> 
<xs:element name="position" type="xs:long" minOccurs="0"/> 
</xs:sequence> 
</xs:complexType> 
</xs:schema> 
Figure 59. VariableTable.xsd 
 
 
 
 
